pathogenesis, rather than diagnostic in terms of the disease process present.
Membranous Glomerulonephritis
In this condition a diffuse, hyaline, non-fibrillar thickening of glomerular capillary walls is seen on light microscopy. The cause of the thickening is revealed on electron microscopic examination. There are two main components of the thickened walls:
(1) A marked irregularity in thickness of the basement membrane proper with, in addition, several structural changes in it. In some places the membrane appears thin, with focal deposits of a hyperosmiophilic granular material on its subepithelial surface, but usually it is thickened, showing in subepithelial situation or in its substance similar dark granular foci; patches of rarefaction or actual vacuoles are demonstrable in some areas, and are probably later developments. The cytoplasm of epithelial and endothelial cells projects into the substance of the basement membrane in established cases, and transverse sections will often show islands of cytoplasm in the depths of the membrane.
(2) A more or less complete loss of pedicel structure, with the application of a continuous layer of epithelial cytoplasm over the surface of the basement membrane, adding greatly to the apparent thickness of the capillary wall (Figs 1 &2). 7 Section ofPathology 515 both give similar information as to the severity of the disease but only the biopsy can indicate unequivocally what type of pathology is present.
Further studies being carried out at the moment include the correlation of selectivity with the presence of human 7S globulin, complement and anti-streptococcal antibody of the glomerulus, as revealed by immunofluorescent tracing. Correlation of the immunochemical method with that based upon gel filtration through Sephadex G200 (Hardwicke 1965 , Vere 1966 ) is also being studied. Attempts are also being made to simplify the immunochemical technique so that it can be made available to routine laboratories. The usefulness of the technique in specialist units makes effort in this direction worth while. In any group of unselected patients suffering from the nephrotic syndrome, renal biopsy will show a variety of diseases which usually fall into a few moderately well defined categories. Apart from clinically recognizable conditions such as diabetes mellitus, and relative rareties like microscopic polyarteritis and renal vein thrombosis, the main lesions found on biopsy are membranous glomerulonephritis, minimal lesion glomerulonephritis, progressive acute proliferative glomerulonephritis, amyloid disease and disseminated lupus erythematosus.
While there are undoubtedly significant numbers of nephrotic patients in whom the histological diagnosis is not clear, in most instances the various conditions mentioned can be recognized by fairly definite characteristics. In some biopsies, a problem set by examination of material by light microscopy can be resolved by electron microscopy: however, it is probably true to say that at present electron microscopic investigation of renal biopsy material tends to be descriptive and elucidatory in the realm of
Minimal Lesion Glomerulonephritis
In these cases light microscopy shows virtually no abnormality in the glomeruli, except perhaps a slight, focal enlargement and proliferation of endothelial cells. On electron microscopy, the most impressive feature is a loss of pedicel structure; this varies in degree in different cases and in different glomeruli, but is sometimes almost complete. The basement membrane is relatively normal; it may be slightly undulating on the epithelial aspect, but shows none of the impressive changes mentioned in association with membranous glomerulonephritis (Fig 3) .
The relation between membranous and minimal lesion glomerulonephritis is not yet clear, but in the series of cases involved in this report, we have never seen a case of minimal lesion glomerulonephritis become a case of membranous glomerulonephritis. The prognosis in minimal lesion glomerulonephritis, especially with steroid therapy, seems to be good, most patients either showing complete cessation of proteinuria or continuing to have a mild proteinuria which apparently involves no decrease in renal function. In contrast, many patients with membranous glomerulonephritis pass, with or without steroid therapy, gradually and relentlessly into chronic renal failure. Their progression may, however, be very slow, so that they remain in subjectively good health for many years.
In one circumstance electron microscopy may have a definite part to play in the diagnosis of these two diseases. Occasionally an early case of membranous glomerulonephritis is encountered in which the thickening of the glomerular capillary walls is so slight that on light microscopy distinction from minimal lesion glomerulonephritis is difficult. Electron microscopy can resolve this (occupying most of the field) the basement membrane is spreading to obliterate capillary structure; this irregular in thickness, and shows also the presence of does not resemble the lesion of any other disease branches which pass from the main membrane into the process which may cause the nephrotic syndrome, thickenied endothelium. This micrograph is probably in a and further, the abnormal material in amyloid plane in which a capillary is dividing or two capillaries disease has a fibrillar structure, visible on high joining. Embedded in araldite: stained lead citrate and magnfiat a is quite disic of he uranyl acetate. xl,500 magnification, that is quite diagnostic of the condition (Fig 5) . before the proteinuria developed, progressive changes in the glomeruli are superimposed upon the initial acute changes. These may include crescent formation, adhesions to Bowman's capsule, even early fibrosis, but perhaps the commonest progressive lesion is a fibrillar type of basement membrane proliferation which produces a patchy thickening of capillary walls in the glomeruli. This process can be seen on electron microscopy, and the manner in which it tends to close up the lumen of the capillary becomes obvious. Branches of basement membrane, arising from the main layer, project into the thickened and proliferative endothelium lining the capillary walls, and in time this process leads to a multilayering of the membrane. Other electron microscopic changes, such as a focal deposition of granular, hyperosmiophilic material in the basement membrane, are also occasionally seen in these cases: the important question, at present unanswerable, is whether, in cases of acute proliferative glomerulonephritis that progress to more chronic lesions, a specific change in Fig 5 Electron micrograph from a case of amyloid glomerular ultrastructure can be associated with disease. This shows part of the wall of a glomerular the development of heavy proteinuria and the capillary with a large irregular protrusion of tissue nephri fsyndrome (Fig 4) . from the basement membrane into it. The tissue both of nephrotic syndrome (Fig 4) .
the basement membrane and of the abnormal mass is
In one group of cases, usually called the definitely fibrillar in structure. Embedded in araldite:
'mixed' type of glomerulonephritis, the glomeruli stained lead citrate and uranyl acetate. x 15,000 Section ofPathology 517 9
DisseminatedLupus Erythematosus This condition is sometimes first recognized on renal biopsy, in the absence of any obvious symptom or sign. Sometimes the disease is easily diagnosed from light microscopy appearances, but so many diverse glomerular lesions may occur that the diagnosis can often only be tentative. A rather focal proliferative glomerulonephritis with occasional patches of peripheral glomerular In conclusion, it can be said that although light microscopic examination of renal biopsy material is of great importance in diagnosis in cases of the nephrotic syndrome, electron microscopy will often clarify the nature of the disease process and on occasion help greatly in diagnosis. Some broadening ofpedicels is also present. x 6,000 necrosis, and a few foci of fibrinoid change in capillary walls is probably the most common grouping of lesions. On electron microscopy it may be difficult to find anything more definite than endothelial cell proliferation, a component of any type of proliferative glomerulonephritis, but in a true case of lupus, search will usually be rewarded by the discovery of foci of fibrinoid change in the capillary basement membrane, usually on the endothelial aspect. This finding, while not entirely pathognomonic, is highly significant when taken in conjunction with light microscopy and other electron microscopic appearances such as endothelial cell proliferation and loss of pedicel structure (Fig 6) .
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